Evidence in support of signaling endosome-based retrograde survival of sympathetic neurons.
The mechanism by which target-derived Nerve Growth Factor (NGF) signaling is propagated retrogradely, over extremely long distances, to cell bodies to support survival of neurons is unclear. Here we show that survival of sympathetic neurons supported by NGF on distal axons requires the kinase activity of the NGF receptor, TrkA, in both distal axons and cell bodies. In contrast, disruption of TrkA activity exclusively in proximal axonal segments affects neither retrograde NGF-TrkA signaling in cell bodies nor neuronal survival. Ligand-receptor internalization is necessary for survival of neurons supported by NGF on distal axons. Furthermore, antibody neutralization experiments indicate that retrogradely transported NGF, within cell bodies, is critical for neuronal survival but not for growth of distal axons. Taken together, our results indicate that retrogradely transported NGF-TrkA complexes promote sympathetic neuron survival.